
Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Prasad S. Adusumilli, MD

CAR T-Cell Therapy for 
Pleural and Peritoneal Cancers 
Attending and Deputy Chief, Thoracic Surgery
Vice Chair, Department of Surgery
Director, Mesothelioma Program
Head, Solid Tumors Cell Therapy, Cellular Therapeutics Center
Memorial Sloan Kettering Cancer Center

NOVEL THERAPEUTIC AGENTS FOR PLEURA & PERITONEAL CANCERS



Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Disclosures
Research support
➢ Federal grant support:

• NCI - R01 CA236615-01, R01 CA 235667-01A1, R01 CA217169-01A1, U01 CA214195, R21 CA213139, 
T32 CA009501, P30 CA008748

• DOD – BC132124, LC160212, CA170630, CA180889, CA200437

➢ Peer-reviewed grant support (foundations):
• Baker Street Foundation, Batishwa Fellowship, Comedy vs Cancer Award, Cycle for Survival Fund, DallePezze Foundation, Derfner

Foundation, Esophageal Education Research Foundation (ECEF), Experimental Therapeutics Center (MSK), Geoffrey Beene Foundation 
(MSK), Technology Development Fund (MSK)

➢ Research grant support: Atara Biotherapeutics

➢ Scientific Advisory Board: Adjuvant Genomics, Astra Zeneca, Carisma Therapeutics, Imugene, ImmPACT Bio, Outpace Bio

➢ Consultant: Atara Biotherapeutics, Bayer, Johnson&Johnson, Orion pharma

➢ Equity / Stock / Stock options: Adjuvant Genomics, ImmPACT Bio

➢ Licensing and Royalty: Mesothelin CAR and PD1 DNR licensed to Atara Biotherapeutics

➢ Patents (issued and applications): Mesothelin CAR, PD1DNR, CARs with new targets and costimulatory domain, Ex-vivo pleural effusion 
culture system (ePECS), Wireless pulse oximetry (Wipox) device, Detection of cancer cells by oncolytic virus

This presentation and/or comments will be free of any bias toward or promotion of the above referenced companies or their 
product(s) and/or other business interests.

2



Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

STATE LAW:
The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that
relate to patient care must include a cultural diversity/linguistics component. It has also passed AB 241, which states that as of
January 1, 2022, all continuing education courses for a physician and surgeon must contain curriculum that includes specified
instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may 
impact their access to care.

The following CLC & IB components will be addressed in this presentation: 

• Tobacco smoking related cancers and its influence on patient care.

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241


Science Sept 2016

Chimeric antigen receptor (CAR) T-cell therapy

CAR T-cell therapy successes in 

hematological malignancies

(80% CR in ALL)
FDA approved therapy:
CD19-targeted CAR T cells (B-cell acute lymphoblastic 

leukemia, Non-Hodgkin lymphoma, Follicular lymphoma, 

Mantle cell lymphoma)

BCMA-targeted CAR T cells (Multiple myeloma)

Kiesgen S., Adusumilli PS. J Thorac Oncol 2017

CAR T-cell therapy for solid tumors

➢ CAR-T cell therapy is 56% of currently active cell therapies 

➢ 299 new CAR-T cell agents from 2020-2021

Adoptive 

cell 

therapy 

Clinical 

trials



Thoracic cancers CAR T-cell therapy: Mesothelin as an antigen target

Correlation between 

serum SMRP and 

tissue MSLN

(Triple-neg BC, n=199)

Changes in serum SMRP and 

tissue MSLN (E ADC, n=190))

Changes in tissue MSLN

(E ADC, n=101)

Prospective studies by our lab

Unpublished

data

MSLN expression in 

primary and matched 

metastases

(Lung ADC, n=110)

Morello A, Adusumilli PS. 

Cancer Discov 2016

NCT02792114

NCT01393483

CAR T-cell therapy for solid tumors



Mesothelin-targeted CAR T-cell therapy: Preclinical
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CD4-dependant 

anti-tumor efficacy

CAR T cells + checkpoint blockade 

(anti-PD1 agent)

Clinically-relevant mouse model 

developed by our lab

Regional delivery of 

CAR T cells

Adusumilli PS., Sadelain M. Sci Transl Med 2014

Cherkassky L, Morello A, Adusumilli PS. J Clin Inv 2016

CAR T-cell therapy for solid tumors



Intrapleural administration of CAR T cells 

in a phase I trial (N=27)

N = 18, CAR + anti PD1
Prior lines of therapies:

≥3 (3), ≥2 (4), 1 (11)

Intrapleurally administered CAR T cells can 

be combined safely with anti-PD1 agent

Adusumilli PS., Sadelain M. Cancer Discovery 2021

Mesothelin-targeted CAR T-cell therapy: phase I clinical trial 
(NCT02414269, regional delivery in patients with pleural cancer: mesothelioma, lung and breast cancers)

Ghosn M., Adusumilli PS., Solomon SB. Lung Cancer 2022

T-cell clonal expansion and epitope spreading

Median OS: 23.9 months

(historical 6-9 months)

CAR T-cell therapy for solid tumors



Mesothelin-targeted CAR T-cell therapy: phase I/II clinical trial

➢14 of 39 patients (36%) survived for >2 yrs
without additional treatment regimen

mRECIST assessment 

of long-term survivors
CAR T cells + anti-PD1 following 

multiple lines of therapy

Overall survival (n = 14)

First-line dual checkpoint blockade therapy in 

mesothelioma (n=229)

(median OS 18.2 months) 

Ann Oncology 2022 May

CAR T-cell therapy for solid tumors

Unpublished data Please do not post



Combination immunotherapy for solid tumors

Grosser R, Adusumilli PS. Cancer Cell 2019

Transforming cold solid tumors 
to hot and keep them warm

CAR T-cell therapy for solid tumors



Exhausted T cells are scarred

Aug 2021

CAR T-cell therapy for solid tumors



Mesothelin-targeted CAR T-cell therapy with T-cell intrinsic 
check point blockade (M28z1XXPD1DNR, NCT04577326)

M28z1XXPD1DNR

A decoy receptor
may prevent exhaustion

Adusumilli PS. ESMO 2021

Tumor Treadmill Test demonstrates

functional persistence
(2 months after pleural tumor eradication, mice were  

challenged with increasing doses of tumor cells) 

CAR T-cell therapy for solid tumors



Hurdles in solid tumor cell therapy

Metastatic patient 

treated on the trial –

Survival post cell 

infusion 20 months

A CAR T-cell need circulate and be 

effective at multiple metastatic sites 

Adusumilli PS., Sadelain M. Cancer Discovery 2021

CAR T-cell therapy for solid tumors

Tumor antigen-

expression 

Heterogeneity

Inter patient

Intra tumoral

Inter metastases

Influence of micro 

environment on T cell



Targeted tumor antigen heterogeneity limits CAR T-cell efficacy
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Kiesgen S., Adusumilli PS. J Thorac Oncol 2017

Zeltsman M., Adusumilli PS. Transl Res 2017

Kachala S., Adusumilli PS. Clin Cancer Res 2014

Targeting high-antigen expressing 

cancer cells while sparing low-

antigen expressing normal cells in 

necessary to avoid on-target, off-

tumor toxicity

New co-stimulatory domain to 

promote cytotoxicity against 

low-antigen expressing tumor 

cells in IND studies 

CAR T-cell therapy for solid tumors

High content screening of 

2688 FDA approved 

oncological agents using a 

high-throughput confocal 

imaging platform

Unpublished data



CAR T-cell therapy for solid tumors

An ex vivo pleural effusion culture system (ePECS)

Unpublished data

Co-culturing patient’s T cells transduced with 

next-gen CARs in pleural effusion provides 

insights into inhibitory factors



Regional delivery of CAR T cells

Cherkassky L., Adusumilli PS, Cancer Cell 2022

Regional CAR T-cell therapy:

an ignition key for systemic immunity in solid tumors

CAR T-cell therapy for solid tumors

DoD funded 

trial to be 

initiated:

Intraperitoneal 

delivery of CAR T 

cells in patients 

with peritoneal 

carcinomatosis



Sci Transl Med 
2014

J Clin Invest 
2016

Target selection 

CAR 

preclinical

Regional 

delivery
MSLN CAR 

IND

Combination 

with anti-PD1
PD1DNR

M28z1XXPD1DNR 

IND

Human tumor microenvironment (immune and biological) investigation 

Clin Cancer Res 
2011, 2014 

J Clin Onc
2013, 2015

Oncoimmunology
2014, 2015

Cancer Discov
2021

NCT 02414269
Intrapleural MSLN 

CAR (n=45)

NCT 02792114
Systemic MSLN 

CAR (n=12)

NCT 04577326
Intrapleural MSLN 

PD1DNR CAR (n=7)

NCT 01766739
Intrapleural vaccinia 

virus (n=18)

Mesothelin-targeted CAR T-cell therapy
Translational path: clinical sample analysis to mouse models to trials

Cancer Cell
2019

Cancer Cell
2022

J Thorac Oncol 2011, 2015, 2022

Nat Protocol 2021

Cancer Discov
2016

CAR T-cell therapy for solid tumors
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Thank you

Prasad S. Adusumilli MD
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